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An outbreak of Pacheco's disease in an aviary of psittacines
Donal O'Toole, Tom Haven, Mike Driscoll, Carol Nunamaker Exotic birds, particularly Psittaciformes, continue to rise in popularity in North America, and such animals represent a small but growing and significant fraction of companion animal accessions to diagnostic laboratories. In this report, we describe an outbreak of Pacheco's disease caused by a herpesvirus of psittacines (PSHV) in an aviary that had been closed to introduced birds for 4 years.
An aviary in Wyoming, which had 55 birds, mostly psittacine species, lost 6 birds to an acute disease with few or no premonitory signs over a 2-week period in March 1991. The 6 birds were 2 golden mantle (eastern) rosellas (Platycercus eximius cecilae), 2 red-fronted parakeets (Cyanoramphus novaezelandiae), a Senegal (yellow-bellied) parrot (Piocephalus senegalus senegalus), and a double yellow-headed Amazon parrot (Amazona ochrocephala oratrix). Clinical signs, where present, consisted of profuse watery bright green diarrhea and depression terminating in death within 24 hours. Treatment comprised doxacycline given intravenously. The presumptive diagnosis was chlamydiosis.
Two affected birds, the double yellow-headed Amazon parrot and a red-fronted parakeet, were submitted to the Wyoming State Veterinary Laboratory for necropsy examination. Diffuse red mottling of the liver and multifocal serosal and mesenteric petechiation were present in the parrot. Gross lesions, apart from pulmonary congestion, were absent in the parakeet. Routine histopathology was performed on liver, lung, spleen, kidney, pancreas, small bowel, rectum, thyroid, parathyroids, and brain (parrot) and on liver, lung, spleen, pancreas, small bowel, rectum, heart, testicle, and pectoral muscle (parakeet). Samples of liver were taken for direct fluorescent antibody (FA) examination for chlamydiosis a and for Pacheco's disease, as well as for negative stain electron microscopy. 1 Formalin-fixed liver from the parrot and deparaffinized liver from the parakeet, which had been processed for paraffin wax blocks, were postfixed in 2.5% glutaraldehyde in 0. transmission electron microscopy (TEM). Secondary cultures of chick embryo fibroblasts (CEF) were inoculated with hepatic homogenates, incubated, and examined for cytopathic effect and by direct FA. Ten-day-old specific-pathogen-free embryonated chicken eggs were inoculated via the chorioallantois 8 using hepatic homogenates and, after death of embryos, hepatic and renal samples were taken for negative stain electron microscopy. Routine histopathology was performed on embryos that died, and hepatic samples were processed for TEM. In the parrot, significant histologic changes in hematoxylin and eosin (HE)-stained sections and in 1-µm plastic sections were seen, including marked disruption of hepatic plates with degeneration of hepatocytes and bile duct epithelium and accumulation of intracytoplasmic osmiophilic lipid droplets in hepatocytes (Fig. la) . In the parakeet, there were large areas of acutely necrotic hepatocytes, at the margins of which were hepatocytes with pale eosinophilic intranuclear inclusions and syncytial multinucleated hepatocytes (Fig. 1b ). There was a moderate diffuse infiltrate of plasmacytes and lymphocytes around portal areas. Other changes in the parakeet were multifocal syncytia in villous enterocytes and lymphoid necrosis in enteric lymphoid aggregates. Unenveloped viral particles (105.9-115.9 nm diameter) with distinct capsomeres possessing a stain-penetrated central hole were detected ultrastructurally in hepatic homogenates from both birds ( Fig.  2a ). Identical particles, some enveloped, were found in hepatic homogenates of inoculated chick embryos (Fig. 2b ). Viral nucleocapsids (92 nm diameter) that were hexagonal in profile were common in the periphery of hepatic nuclei in TEM preparations of liver. A small proportion of viral particles had electron-dense cores, and some were present in perinuclear cisternae (Fig. 3) . Identical intranuclear Herpesvirus-like particles were in hepatocyte nuclei of inoculated chick embryos. Typical Herpesvirus-like cytopathology of swelling, granularity, and detachment developed in CEF cells at 36-48 hours postinoculation. There was positive staining of hepatocyte nuclei on direct FA for PSHV; intranuclear fluorescence on FA was also present in chick embryo fibroblasts. Chick embryos died at 6-10 days postinoculation and had multifocal necrotizing hepatitis with inclusion bodies. No Chlamydia were detected on FA staining of liver of either The findings in these birds, and likely cause of disease in this aviary, indicate a diagnosis of Pacheco's disease. 7 Pacheco's disease is caused by a Herpesvirus with an unusually wide host species range but is restricted to Psittaciformes. Susceptible species include all of those affected in this episode as well as macaws (Ara), some conures (Aratinga and Cyanoliseus), African grey parrots (Psittacus), lovebirds (Agapornis), lories of the genus Eos, parakeets of the genus Psittacula, cockatoos (Cacatua), king parrots (Alisterus), and cockatiels (Nymphicus). 5 Most disease outbreaks are attributed to the introduction of a carrier bird, particularly between November and February when birds captured in the Southern Hemisphere experience stress on being shipped to the North- disease, but in this case 1 of the 2 birds examined had panlobular diffuse hepatic necrosis with no inclusion bodies or inflammation. In the other bird, syncytial hepatocytes and enterocytes were seen, a feature not highlighted in case reports or reviews of Pacheco's disease, but PSHV does cause syncytia in cell culture 3 and in experimentally infected chicken embryos and budgerigars.' Hepatitis with syncytia caused by another avian Herpesvirus occurs in doves 6 Recommended diagnostic techniques to confirm a diagnosis of Pacheco's disease are histopathology, ultrastructural examination of thin sections of liver, and recovery of virus from organ suspensions in fertile hen's eggs. 4 Negative stain electron microscopic examination for Herpesvirus particles is a fast and efficient way to confirm a presumptive diagnosis of Pacheco's disease. The availability of fluorescein-labeled antibody to Pacheco's disease virus a also lends itself to rapid diagnosis.
Following diagnosis in this outbreak, survivors were vaccinated against Pacheco's disease using an inactivated virus in an oil emulsion, b and losses ceased coincident with vaccination.
Sources and manufacturers
a. National Veterinary Services Laboratory, Ames, IA. b. MBL Pacheco's disease vaccine, Maine Biological Laboratories, Waterville, ME.
